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(XURSHDQ LQWHJUDWLRQ ZLOO OHDG WR D IXUWKHU V\QFKURQLVDWLRQ RI WKH EXVLQHVV F\FOHV %XVLQHVV






 0RYHPHQWV LQ WKH LQGLFDWRU VHULHV VKRXOG UHVHPEOH WKRVH LQ WKH EXVLQHVV F\FOH
UHIHUHQFHVHULHV
 7KHUHODWLRQVKLSEHWZHHQWKHUHIHUHQFHVHULHVDQGWKHLQGLFDWRUVKRXOGEHVWDWLVWLFDOO\
VLJQLILFDQW DQG VWDEOH RYHU WLPH 0RUHRYHU WKH LQFOXVLRQ RI WKH LQGLFDWRU VKRXOG
LPSURYHWKHSUHGLFWLYHSRZHURYHUWKDWRIDVLPSOHDXWRUHJUHVVLYHSURFHVV
 7KH LQFOXVLRQ RI WKH LQGLFDWRU LQ RXWRIVDPSOH IRUHFDVWLQJ SURFHGXUHV VKRXOG
LPSURYHWKHSUHGLFWLYHSRZHUFRPSDUHGWRDQDwYHSURJQRVLV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,Q DGGLWLRQ D UHOLDEOH OHDGLQJ LQGLFDWRU VKRXOG KDYH D VWDEOH OHDGVWUXFWXUH UHODWLYH WR WKH
PRYHPHQWV RI WKH F\FOH DQG VKRXOG IXUWKHUPRUH LPSURYH WKH IRUHFDVWLQJ SRZHU RI F\FOH
PRYHPHQWVFRPSDUHGZLWKVLPSOHDXWRUHJUHVVLYHSURFHVVHV$IWHUWHVWLQJIRUSRVVLEOHOHDGODJ
VWUXFWXUHVZLWKFURVVFRUUHORJUDPVZHDSSOLHGWKH*UDQJHUFDXVDOLW\FULWHULRQ%HFDXVHWUDGLWLRQDO
SDLUZLVH *UDQJHUFDXVDOLW\ WHVWV SRVVHVV VRPH SLWIDOOV ZH FDUULHG RXW D PRGLILHG *UDQJHU
FDXVDOLW\WHVWDVZHOO￿
8QIRUWXQDWHO\LWLVE\QRPHDQVFHUWDLQWKDWWKHLQGLFDWRUVZLWKWKHEHVWLQVDPSOHSHUIRUPDQFH
SHUIRUP HTXDOO\ ZHOO LQ RXWRIVDPSOH IRUHFDVWV 7KHUHIRUH ZH H[DPLQHG WKHLU IRUHFDVW









LQGLFDWRUV 7KH PRVW LPSRUWDQW UDWLRQDOHV DUH SURGXFWLRQ WLPH WLPH EHWZHHQ RUGHULQJ DQG
SURGXFWLRQHDVHRIDGDSWDWLRQ VRPH DJJUHJDWHV DUH DIIHFWHG E\ VKRUWWHUP IOXFWXDWLRQV HDUOLHU
DQGRUVWURQJHUWKDQRWKHUVPDUNHWH[SHFWDWLRQVVRPHVHULHVUHIOHFWRUUHDFWWRDQWLFLSDWLRQVRI
























F\FOH WKHRULHV HPSKDVLVH WKH UROH RI PRQHWDU\ GHYHORSPHQWV LQ GHWHUPLQLQJ EXVLQHVV F\FOH
PRYHPHQWV,QSDUWLFXODUWKLVLVWKHFDVHLQVRFDOOHGPRQHWDU\RYHUSURGXFWLRQWKHRULHV￿7KH
















WKH (XURODQG DUHD 7KDW LV ZK\ WKHVH LQGLFDWRUV DUH QDWXUDO FDQGLGDWHV IRU OHDGLQJ LQGLFDWRU
UHVHDUFK:HXVHGWKHGLIIHUHQWFRQILGHQFHLQGLFDWRUVWKHLQGXVWU\FRQILGHQFHLQGLFDWRUWKHUHWDLO
FRQILGHQFH LQGLFDWRU WKH FRQVWUXFWLRQ FRQILGHQFH LQGLFDWRU DQG WKH FRQVXPHU FRQILGHQFH
LQGLFDWRU DQG WKH HFRQRPLF VHQWLPHQW LQGLFDWRU $OO WKHVH LQGLFDWRUV DUH FDOFXODWHG XVLQJ
GLIIHUHQW WLPH VHULHV DERXW RUGHU ERRN SRVLWLRQ SURGXFWLRQ H[SHFWDWLRQ HWF 7KH HFRQRPLF
VHQWLPHQW LQGLFDWRU VXPPDULVHV WKH LQIRUPDWLRQ RI WKH GLIIHUHQW FRQILGHQFH LQGLFDWRUV
)XUWKHUPRUH ZH LQYHVWLJDWHG WZR WLPH VHULHV ZKLFK DIIHFW WKH FDOFXODWLRQ RI WKH LQGXVWU\
FRQILGHQFH LQGLFDWRU QDPHO\ WKH RUGHU ERRN SRVLWLRQ DQG WKH SURGXFWLRQ H[SHFWDWLRQV LQ

￿7KHUHDOPRQH\EDODQFHVDVZHOODVWKHUHDOLQWHUHVWUDWHVZHUHFDOFXODWHGXVLQJH[SRVWFRQVXPHUSULFHLQIODWLRQ














































QRW LQGLFDWH WKH UHTXLUHG VWDWLRQDULW\ FKDUDFWHULVWLFV LQ WKH DQQXDO JURZWK UDWH ZH FDOFXODWHG
VHFRQGDU\GLIIHUHQFHVZKLFKZHUHVWDWLRQDU\$WWKLVVWDJHZHXVHGDQDJUHHDEOHFKDUDFWHULVWLFRI
FRKHUHQFHWRRXUDGYDQWDJHQDPHO\WKDWLWLVLQYDULDQWWRZDUGVOLQHDUWUDQVIRUPDWLRQV,QWKLV






7UDGLWLRQDOO\ WKH F\FOLFDO SURSHUWLHV RI WLPH VHULHV DQG OHDGODJVWUXFWXUHV DUH GHWHUPLQHG E\
FURVVFRUUHORJUDP DQDO\VLV￿￿ 2YHUODSSLQJ RVFLOODWLRQV RI GLIIHUHQW SHULRGV DQG GLIIHUHQW
DPSOLWXGHVFDQGLVWRUWWKHSURSHUWLHVRIWKHFRUUHORJUDP+LJKVHULDOFRUUHODWLRQFRPSOLFDWHVWKH
DQDO\VLV)XUWKHUPRUHQHZGHYHORSPHQWVLQWLPHVHULHVDQDO\VLVVKRZWKDWUHVXOWVGHSHQGWRD






7KH ILUVW VWHS LQ RXU UHVHDUFK LV WKH GLVFULPLQDWLRQ EHWZHHQ VHULHV ZKLFK VKRZ D VLJQLILFDQW
UHODWLRQVKLSZLWKWKHUHIHUHQFHVHULHVIRUWKHEXVLQHVVF\FOHLQWKHUHOHYDQWSHULRGDQGWKRVH
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WKH LQGLFDWRU DQG WKH UHIHUHQFH VHULHV ,Q WKLV FDVH LQGLFDWRUV UHIOHFW D FRUUHFW DQWLFLSDWLRQ RI EXVLQHVV F\FOH
PRYHPHQWVE\WKHHFRQRPLFDJHQWVZKHUHDVWKHEXVLQHVVF\FOHLWVHOIUHIOHFWVWKHHFRQRPLFVHQWLPHQW%RWKDUH
GHWHUPLQHGLQWHUGHSHQGHQWO\IHHGEDFN+RZHYHULIRQHEHOLHYHVWKDWRQO\XQDQWLFLSDWHGVKRFNVFDQFDXVHFKDQJHV
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Time Series under Investigation
Time Series Dimension Source
Industry Production Index (IIP) 1995=100 OECD: Main Economic Indicators
Industry Confidence Indicator % balance EU Commission
Order Book Position % balance EU Commission
Production Expectation for months ahead % balance EU Commission
Construction Confidence Indicator % balance EU Commission
Retail Confidence Indicator % balance EU Commission
Consumer Confidence Indicator % balance EU Commission
Economic Sentiment Indicator % balance EU Commission
EMU-11 Stock Index 1990=100 EU Commission
OECD Leading Indicator 1990=100 OECD: Main Economic Indicators
Euro Dollar Exchange Rate Euros per Dollar OECD: Main Economic Indicators
Real Effective Exchange Rate 1995 = 100 OECD: Main Economic Indicators
New Car Registrations, sa in 1.000 OECD: Main Economic Indicators
Money Supply M1 Euros Billion OECD: Main Economic Indicators
Money Supply M3 Euros Billion OECD: Main Economic Indicators
Short-Term Interest Rate % p.a. OECD: MEI / Own Calculations
Long-Term Interest Rate % p.a. OECD: MEI / Own Calculations
Short-Term Interest Rate, real % p.a. Own Calculations
Long-Term Interest Rate, real % p.a. Own Calculations
Interest Rate Spread % p.a. Own Calculations
Money Supply M1, real Euros Billion Own Calculations
Money Supply M3, real Euros Billion Own Calculations
7DEOH
Unit Root Test (Augmented Dickey-Fuller)
Transformation Degree of 
Series Specification Specification Specification Integration
Industry Production Index (IIP) -1,83 c, t, 1-12 -2,94 ** c, 1-12 - - I (1)
Industry Confidence Indicator -2,78 * c, 1-5, 12 - - - - I (0)
Order Book Position -2,63 * c, 1-3, 5-6, 11 - - - - I (0)
Production Expectation for months ahead -3,52 *** c, 1-12 - - - - I (0)
Euro Dollar Exchange Rate -3,41 ** c, 1-12 - - - - I (0)
Real Effective Exchange Rate -3,57 *** c, 1-12 - - - - I (0)
Construction Confidence Indicator -2.19 c, 1, 3-7, 9-12 -2,68 *** 1-12 - - I (1)
Retail Confidence Indicator -1.41 c, 1-12 -2,33 ** 1-12 - - I (1)
Consumer Confidence Indicator -1.89 c, 1-7, 9-12 -1,96 ** 1-12 - - I (1)
Economic Sentiment Indicator -2.46 c, 1, 3-7, 9, 11-12 -2,30 ** 1-12 - - I (1)
EMU-11 Stock Index 2,10 1-12 -2,98 ** c, 1, 3, 7-12 - - I (1)
OECD Leading Indicator -2,83 c,t,1,7-8 -3,92 *** c,1 I (1)
New Car Registrations -2.11 c, 1-7, 9-10, 12 -2,89 ** 1-12 - - I (1)
Real Short-Term Interest Rate -1,21 1-2,4,6,9,12 -3,19 *** 1,2,4,7-9,10,12 - - I (1)
Real Long-Term Interest Rate -2,28 c,t,1,3,5-7,9,10-12 -2,16 ** 1-3,5-6,8-9,11-12 - - I (1)
Interest Rate Spread -1,75 *  1-2 2,18 ** 1-2,5-6,11-12 - - I (1)
Short-Term Interest Rate -1,52 c,t,1,3,7-9 -2,28 c,t,1-2,4,7.8-10,12 -2,95 *** 1-12 I (1)
Long-Term Interest Rate -1,04 c,t,1,3,7,10-12 -2,44 c,t,1-3,7,11,12 -3,61 *** 1-12 I (1)
Money Supply M1 -1,30 c,t,1,3,7-9 -2,43 c,t,1-3,5,9,12 -0,86 c, 1-12 I (2)
Money Supply M3 -2,49 c, t, 1-12 -2,20 c,t,1,3,6,9,12 -23,04 *** c, 2-11 I (1)
Real Money Supply M1 -0,65 c,t,1,2,6,9,10-12 -1,77 c,t,1-3,5,9,10,12 -0,76 c, 1-12 I (2)
Real Money Supply M3 -3,08
1) c,t,9-12 -1,84 c,1,3,6,9,12 -23,02 *** c, 2-11 I (1)
1) Significant at 12 per cent level. *,**,*** denote siginificance at 10, 5 and 1 per cent level.
Critical Values according to McKinnon (1991).
t-Value t-Value t-Value
1st Difference Yearly Growth Rate Level
)LJXUH
Coherence




    1) The coherence was estimated using 96 datapoints and 11 degrees of freedom.
    Source: Calculations of DIW.
Assessment of Order Books
Consumer Confidence







































































































































1) between Reference Series and...
Economic Sentiment Indicator
Euro / Dollar Exchange Rate
European Share Price Index
    1) The coherence was estimated using 96 datapoints and 11 degrees of freedom.
    Source: Calculations of DIW.
Interest Rate Spread








































































































































1) between Reference Series and...
Short-Term Interest Rate
Real Short-Term Interest Rate
OECD Leading Indicator
    1) The coherence was estimated using 96 datapoints and 11 degrees of freedom.
    Source: Calculations of DIW.


















































































































1) between Reference Series and...
Money Supply M1
Money Supply M3
    1) The coherence was estimated using 96 datapoints and 11 degrees of freedom.
    Source: Calculations of DIW.
Real Money Supply M3


























































































Cross Correlations between Reference Series and ...
Industry Confidence  Construction Confidence 
Retail Trade Confidence Consumer Confidence
Production Expectations Assessment of Order Books
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Cross Correlations between Reference Series and ...
Economic Sentiment Indicator New Car Registrations
Euro/Dollar Exchange Rate Real Effective Exchange Rate
European Share Price Index Interest Rate Spread
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Reference Series and ...
Real Short-Term Interest Rate
Real Long-Term Interest Rate
OECD Leading Indicator
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Pairwise Standard Granger-Causality Test
VAR  H0: Indicator not
Indicator Transformation Lag-Length Granger-causal Result
Industry Confidence Level 4 16,63 *** 1,43   I --> R
Order Book Position Level 4 11,62 *** 1,89   I --> R
Production Expectations Level 4 17,42 *** 4,81 *** Feedback
Euro / Dollar Exchange Rate Level 2 1,39 0,20 No Causality
Real Effective Exchange Rate Level 2 3,34 ** 0,45   I --> R
OECD Leading Indicator Growth Rate 3 17,49 *** 0,44   I --> R
Construction Confidence Growth Rate 9 3,16 *** 3,36 *** Feedback
Consumer Confidence Growth Rate 4 5,09 *** 5,31 *** Feedback
Retail Trade Confidence Growth Rate 4 6,16 *** 2,47 ** Feedback
Economic Sentiment Indicator Growth Rate 5 4,98 *** 2,88 ** Feedback
European Share Price Index Growth Rate 12 2,16 ** 1,66 * Feedback
New Car Registrations Growth Rate 2 2,98 * 4,41 ** Feedback
Real Short-Term Interest Rate Growth Rate 3 9,09 *** 4,01 *** Feedback
Real Long-Term Interest Rate Growth Rate 2 2,04 1,71 No Causality
Interest Rate Spread Growth Rate 4 4,19 *** 1,57   I --> R




Granger Causality Test between best Univariate Reference 
Series Estimation and Individual Lags of ...
Industry Confidence  Construction Confidence
Retail Trade Confidence Consumer Confidence
Production Expectations Assessment of Order Book Entries





























































































































































































Granger Causality Test between best Univariate Reference 
Series Estimation and Individual Lags of ...
Economic Sentiment Indicator New Car Registrations
Euro/Dollar Exchange Rate Real Effective Exchange Rate
European Share Price Index Interest Rate Spread






























































































































































































 between best Univariate 
Reference Series Estimation 
and Individual Lags of ...
Real Short-Term Interest Rate
Real Long-Term Interest Rate
OECD Leading Indicator




















































































3 Months VAR Forecast 6 Months VAR Forecast
VAR including Reference Cycle and... Forecast Measures of RMSE 
VAR Forecast Measures of RMSE 
VAR
VAR- Modified Bias Variance  Covariance Modified Bias Variance  Covariance
Specification Theil´s U Proportion Proportion Proportion Theil´s U Proportion Proportion Proportion
Industry Confidence c, 1, 9, 12 1,32 0,54 0,09 0,38 1,49 0,60 0,07 0,33
Construction Confidence c, 1-2, 9 1,10 0,32 0,01 0,67 1,34 0,59 0,01 0,41
Retail Trade Confidence c, 1-2, 11-12 0,95 0,06 0,02 0,93 1,18 0,26 0,01 0,73
Consumer Confidence 1-2, 5, 8-9 0,89 0,12 0,00 0,88 1,01 0,28 0,00 0,72
Production Expectations 1-3, 9 0,99 0,17 0,00 0,83 1,09 0,38 0,00 0,62
Assessment of Order Books  c, 1, 3-4, 10, 12 1,16 0,33 0,09 0,59 1,24 0,41 0,06 0,53
Economic Sentiment Indicator c, 1-2, 5, 9 0,84 0,03 0,01 0,96 0,94 0,14 0,01 0,86
OECD Leading Indicator c, 1-2, 8, 12 0,69 0,06 0,03 0,91 0,84 0,01 0,02 0,96
New Car Registrations 1-2, 12 1,04 0,26 0,02 0,72 1,28 0,44 0,05 0,52
Euro / Dollar Exchange Rate c, 1-3, 9 0,92 0,05 0,02 0,93 1,06 0,18 0,02 0,80
Real Effective Exchange Rate c, 1-2, 9 0,91 0,01 0,00 0,99 0,92 0,00 0,00 1,00
European Share Price Index 1-2, 5, 8-9, 12 0,95 0,09 0,03 0,89 1,15 0,24 0,03 0,74
Interest Rate Spread 1-3, 5, 7, 9 0,95 0,22 0,00 0,78 1,21 0,41 0,00 0,59
Real Short-Term Interest Rate 1-2, 5, 12 1,07 0,01 0,14 0,85 1,38 0,11 0,05 0,84




Cross Correlation Spectral Analysis Standard Pairwise Individual  Out-of-Sample Out-of-Sample
Granger-Tests Granger-Tests Forecast Forecats
(3 Months) (6 Months)
maximum coefficient significant coherence improvement of the quality of the indicator-
of correlation in the frequency domain the estimation of the reference series based forecast compared with the quality of 
indicates a lead of the relevant for business significantly a univariate (AR) forecast
reference series cycle analysis
Industry Confidence - X X X - -
Construction Confidence  - X X - - -
Retail Trade Confidence  - X X X X -
Consumer Confidence  - X X - X -
Production Expectations  - X X X X -
Assessment of Order Books  - X X - - -
Economic Sentiment Indicator X X X - XX
OECD Leading Indicator X X X X X X
New Car Registrations - X X - - -
Euro / Dollar Exchange Rate X - - - X -
Real Effective Exchange Rate X - X - X X
European Share Price Index - - X - X -
Interest Rate Spread X - X - X -
Real Short-Term Interest Rate - X X X - -
Real Long-Term Interest Rate - - - X X -
Test Procedures
Criterion
inclusion of lagged indicator values improves